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Energy Agency）、ＵＮＥＰ（国連環境計画: United Nations Environment Programme）、イン
 -23- 
タス(ＩＮＴＡＳ(EC等が旧ソ連諸国の研究者の研究促進のために1993年に創設されたベル
ギー法での非営利機関。現在清算中。): International Association for the promotion of 
co-operation with scientists from the New Independent States of the former Soviet Union)、ＩＧＣ
Ｐ（地質科学国際研究計画: International Geoscience Programme）、そして欧州宇宙機関
（Europe Space Agency）、台湾科学技術委員会（National Science Council）、ＮＳＦ（米国科





















































































































































































【坂田】  ありがとうございました。 
【司会】  それでは、このほか皆さんご質問はいかがでしょうか。 















































































































































【三須】  ありがとうございました。 
































































Chair of Siberian Branch of RAS,  
Vice-President of RAS 
    October 21, 2009                                                                                                   Tokyo, Japan 
RESEARCH ACTIVITY OF SIBERIAN 
BRANCH OF RUSSIAN ACADEMY OF 
SCIENCES 
                               SIBERIAN BRANCH OF RAS 
BRIEF INFORMATION ABOUT SB RAS  
 Total employment                 – 29 631 
 Government-financed work places                                          – 20 274 
 Number of researchers                                       –  8 878 
 Number of Doctors of Sc.                           –  1 853 
 Number of Members of the Russian Academy of Sciences     – 149 
 Four academic towns (in Novosibirsk, Irkutsk, Krasnoyarsk and 
Tomsk) 
 Nine science centres (in Novosibirsk, Irkutsk, Krasnoyarsk, Tomsk, 
Buryatia, Kemerovo, Omsk, Tyumen and Yakutia) 
 Single institutes in Barnaul, Biisk, Kyzyl and Chita 
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The basic principles for organization of science in Siberia are: 
• multidisciplinarity of scientific centres;  
• development of priority trends of fundamental sciences;  
• integration of science and education: involvement of staff and facilities 
of academic institutes in teaching at Novosibirsk state university and 
other Siberian universities; graduation of students for research institutes, 
higher schools and industry of Siberia;  
• application of scientific results into industry and practice, first of all, in 
Siberian region. 
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Free electron laser (Budker Institute of Nuclear 
Physics, Institute of Chemical Kinetics and 
Combustion) 
Incoherent scattering radar (Institute of Solar-






complex for measuring 
ultra-low 
concentrations of rare 
isotopes (Budker 
Institute of Nuclear 
Physics, Institute of 
Archaeology and 
Ethnography, Institute 
of Geology and 
Mineralogy) 
Research units of national scale put into operation                            
by SB RAS institutes in 2001-2006  
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 Specialists of Geophysical Survey SB RAS accomplish the permanent monitoring of seismicity in Baikal rift 
area by unbroken observations on 30 stationary digital seismic stations (www.seis-bykl.ru). Network of 
seismic stations register about 700-800 earthquakes during one month on area under review.  
The strongest in 2008 earthquake with Ms = 6.1 registered at August, 27, 2008. 




Reconstruction of annual temperature for the period 3000 years ago. Time 
resolution ~ 0.2 year/point. In the past has been found the temperature 
changes with the dynamics close to the modern era. 
Forecasting of annual temperature in South-West Siberia by 
comparison of reconstructed annual temperature variability 
between recent 430-yrs interval and Roman era warming. 
Temperature trend in AD 1560-1990  is similar to Roman time 
warming in the past - BC 310- AD 120 (correlation coefficient  
0.44 for 2030 points). Increasing trends in both time intervals 
present natural component of global warming. 
RUSSIA:  
IGM SB RAS 
(Novosibirsk) 










Joint paleoclimatic studies of Central Asia region 
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Development of experimental and industrial equipment and technology for 
applying nanostructured multilayer composite coatings  
on monolithic carbide tools  






less  than 0,1 μm Ti 
0,2-0,5 μm  TiN 
0,2-0,5 μm AlN 
2-3 μm TiN/AlN 
Barrels with nanopowders 
The SB RAS institutes work in cooperation with several 
Novosibirsk plants (“Novosibirsk Instrumental Plant ”, 
“Trud”, “Siblitmash” and “Sibelectroterm”) 
Lavrentiev Institute of Hydrodynamics SB RAS 
Khristianovich Institute of Theoretical and Applied Mechanics SB RAS 
Institute of Strength Physics and Material Sciences SB RAS 
Institute of Solid State Chemistry and Mechanochemistry SB RAS 
Budker Institute of Nuclear Physics SB RAS 
9 
Initiative by Russian Federation 
President D.Medvedev 
  
PRIORITIES FOR RUSSIAN ECONOMY’S MODERNIZATION 
 
  Power efficiency and power saving, development of new types 
of fuel; 
  Nuclear technologies including atomic energy and perspective 
energy sources; 
  Space technologies (telecoms and GLONASS system); 
  Medical technologies including development and production of 
medical equipment and pharmaceuticals; 
  Strategic information technologies (supercomputers and 
software development). 
10 
POWER EFFICIENCY AND POWER SAVING, 
DEVELOPMENT OF NEW TYPES OF FUEL 
11 
CATALYST IC-GO-1 FOR FINE HYDROPURIFICATION  
OF DIESEL FUEL 
Research manager: Prof. A.S. Noskov 
Advantages:  
 Residual sulfur content 
according to the EURO-4 
standards; 
 A higher cetane number; 
 A lower content of polyaromatic 
compounds  






Р(Н2)  3,5 MPa 
Н2/feedstock – 200 nm3/m3,  
Vol. flow rate of feedstock – 2 h-1 
Т - 340°С 
 
Chromatograms of sulfur compounds in feedstock and 
hydrogenizates  
(Atomic emission detector, S181) 
0 20 40 60 80 100 120
Время удерживания, мин
Basic catalyst  
S: 500 ppm   
IC-GO-1 S: 45 ppm 
Retention time, min 
OPTICAL-ELECTRONIC  SYSTEM  FOR  
HIGH-TEMPERATURE  PROCESSES REMOTE MONITORING 
IA&E SB RAS 
The System is intended for: 
 remote selective monitoring of high-temperature  
    processes, 
 development of state-of-the-art technologies of      
low-emissive combustion of hydrocarbon fuel, 
 multiphase reacting flows investigation.  
Multispectral (UV, visible, IR) sensors and 
gasanalyzers of the system 
The System consists of: 
  photoelectronic torch sensors; 
  bichromatic pyrometers; 
  solid-electrolytic oxygen gasanalyzers; 
  base block and problem-oriented software. 
The system is applied successfully in industry and energy units of Russia. 
Photoelectronic torch sensors and oxygen 
gasanalyzer at the heat power unit  
Competitive advantages: 
Complex analysis of optical sensors and gasanalyzers 
data, taking into account torches reciprocal influence, 
provides for high selective sensing of the monitored 
processes. 
Signals of torch sensors at the flame 
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amorph. С 
LiFePO4 
The drawback of LiFePO4  (low electric 
conductivity, ~10-9 Сm/сm) was overcome 
by designing of mechanocomposite with 
carbon as an electron conducting additive 
Mechanochemical synthesis of LiFePO4/C composites 
Institute of Solid State Chemistry 
and Mechanochemistry SB RAS 
200 nm 







Theoretical capacity, 170 mА·h/g 


























Lithium ferrophosphate LiFePO4 is a new promising cathode material  
for lithium ion rechargeable batteries 
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NUCLEAR TECHNOLOGIES INCLUDING ATOMIC 
ENERGY AND PERSPECTIVE ENERGY SOURCES 
16 
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G.I.Budker Institute of Nuclear Physics, SB RAS for the Large Hadron Collider (CERN, Geneva) 
Large Hadron Collider (LHC) is the largest modern 
research facility.  
LHC is designed for experimental studies of fundamental properties  
of matter at the new higher level of accuracy. Among the most recent 
tasks of the experiments are the search for the Higgs boson that is 
“responsible’’ for existence of the lepton and quark masses, decipher  
of a mystery of the formation and development of Universe at its early 
stages, search for evidences of a “new physics” beyond the frame of the 
Standard Model. 
The Collider is located at the European Center of Nuclear Research (CERN) 
near Geneva at the territory of two countries Switzerland and France. In the 
development and construction of LHC, lasted over 15 years, took part thousands 
researchers from all the developed countries. The cost of the Project is over 10 
billions Euros. 
 
Photo: Top management of CERN, LHC and BINP Director, 
academician A.N.Skrinsky at the background of the dipole 
magnets for the proton beam transport channels. 
In 2008, BINP SB RAS completed the manufacture 
and delivery of the unique highly technological 
equipment for LHC for the total amount of over 100 
millions USD.  
 
Equipment that BINP manufactured and delivered to 
LHC amounts of over 50% of the total contribution of 
Russia to LHC Project and over 80 % of the Russian 
contribution into its acceleration part.  
 
The high quality of BINP works enabled the 
successful commissioning of the Large Hadron 
Collider on 10th September 2008. 
Five thousand tons of highly technological equipment  
was developed and manufactured at BINP, Novosibirsk, 
delivered and put into operation at CERN premises  









Industrial-application high-power electron accelerators  
and radiotechnology 
Main fields of application: 
- cable production 
- production of heat-shrinkable materials 
- foamed polyethylene 
- grain irradiation 
- sterilization of medical devices,  
  instruments and packaging 
- nanotechnology 
Design scheme and picture of the ELV-8 accelerator ILU-6 accelerator 
• Two series of high power electron accelerator (ELV and ILU) 
are developing and producing at the Budker INP since 1970-s 
• At the moment over 150 accelerators are supplied to the 
industry around the world 
• Main features of accelerators: 
 - electron beam power up to 400 kW; 
 - electron beam energy up to 5 MeV. 
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Unique laser measuring system for 3D noncontact  
inspection (with micron resolution) of geometrical 
parameters of spacer grids (SG) in fuel assemblies of 
nuclear reactors has been first developed and produced 
at TDI SIE SB RAS 
 Main Specifications:  
 capacity 5 articles per/hour 
   (300 times faster than existing CMM) 
 inspection of 12 types of Russian and foreign SG 
Measuring Systems for  Nuclear Energetics  
Safety improvement of nuclear reactors requires 100% noncontact dimensional inspection of all 
geometrical parameters of fuel elements and fuel assemblies during their production.  
Technological Design Institute of Scientific Instrument Engineering 
Siberian Branch of the Russian Academy of Sciences (TDI SIE SB RAS)  
Up-to-date optoelectronic system DIMENSION has been developed  
and produced for integral inspection of geometrical parameters of fuel 
elements (FE) with a certificate issuance 
Optoelectronic  high precision system  PROFILE  for 3D  micro 
defects measurement on the surface of fuel elements is 
successfully operating  at  JSC NCCP (Novosibirsk Chemical 
Concentrates Plant) during 3 years (measurement range on 
depth z is 0.005÷10 mm, error on X, Y, Z - coordinates is about  
0,5 µm) 
All systems have been certified and are in industrial operation 







SPACE TECHNOLOGIES - TELECOMS AND 
GLONASS SYSTEM 
20 
Khristianovich Institute of Theoretical and Applied Mechanics 
Science intensive SW packages RuSat and SMILE for efficient and precise 
simulation of aero-thermo dynamics of spacecrafts, in use by the Russian 
Space Corporation “Energy” and European Space Agency.  
Aerodynamics of the Space station “MIR” 
Pressure field of the spacecraft 
EXPERT  




Nd:YAG/I2 –optical frequency standard ILP I2 /532 – 3L 
 for systems of synthesis and measurement of optical frequencies 
ALLAN  STANDARD  DEVIATION  OF  THE  BEAT  
SIGNAL  BETWEEN  TWO  ND:YAG/I2  LASER  SYSTEMS  
The frequency stability of the system is approximately 10-14 starting from an 
integration time of about 100 s. The frequency reproducibility of the ILP I2/532 – 3L 
frequency standard under 10% control of system parameters is about  3.3×10-13. 
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Laser Image Generator for precision  
synthesis of optical elements  
Purpose 
  Synthesis of very precision chromic patterns or masters-originals of 
elements of flat two-dimensional (2D) optics 
 Recording of diffractive structures on axially symmetric 
    three-dimensional (3D) optical surfaces 
Laser Image Generator is under operation in Institute of Physics, Chinese 
Aerospace Corporation, Lanzhou  
 
Work area 20 … 300 mm 
Spatial resolution up to 1000 lines/mm 
 Resolution on radial coordinate ≤ 10 nm 
Resolution on angular coordinate ≤ 0.25 angle sec. 
Movement range on vertical coordinate up to 25 mm 
Auto-focusing error ±0,05 microns 
Photosensitive layer chromium film, photoresist, 
LDW-glass, chalcogenide glass 
Material of a substrate glass, quartz 
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MEDICAL TECHNOLOGIES INCLUDING 
DEVELOPMENT AND PRODUCTION OF MEDICAL 
EQUIPMENT AND PHARMACEUTICALS 
25 
NEW GENERATION REABSORBED THERMOPLASTIC POLYMER “BIOPLASTOTAN” 
Main advantages:   
 collection of highly efficient strain- producers capable 
of synthesizing PHA of various structures developed and 
implemented based on laboratory and pilot production 
technologies of PHA synthesis on various substrates; 
 possibility to synthesize polymers of different costs for 
diverse fields of application thanks to using various raw 
materials such as monocarbon  substrates and industrial 
waste (CO2 of sugar and organic acids, sugar-containing 
substrates, hydrogen of various origin including products 
of low-grade brown coal treatment);  
 proposed technologies for processing polymers into 
special-purpose products; 
 standardized results of biomedical studies that have 
shown biological safety of the bioplastic samples  in 
conformity with  medical requirements 
 The structure and functions of 
microbiological systems for synthesis of 
biocompatible and destroyable polymers have been 
studied.  
 Technologies for controlled synthesis of 
polymers having various chemical structures on 
various substrates have been developed and 
implemented.  
 Polymer products of different types have 
been obtained and investigated and their applicability 
for replacement surgery, cell and tissue engineering, 
design of bioartificial organs and development of 
long-acting drug-carrier systems has been validated.  














Bioinformatics and Biophysics 
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Cancer therapy with an accelerated carbon ion beam 
 Unlike the conventional therapy (with 
gamma rays, X-rays, and electrons), heavy 
particles (protons and ions) give up their 
energy mainly at the end of their path (the 
Bragg peak), which enables their accurate 
aiming at a tumor, leaving the healthy 
tissues intact.  
 The efficiency of the ion therapy is several 
times higher than that of the conventional 
methods.  
 BINP has created a unique technology of ion 
beam cooling, which allows making  the 
therapy facility even less costly and more 
efficient that its foreign analogs.  
Carbon ions in tissues (the Bragg peak) 
In August 2008, BINP, SB RAS, and the Yiren Investment company 
(China) negotiated a contract for delivery to China of two acceleration 
facilities for cancer therapy with heavy ions.  
By now, BINP has successfully competed the first two stages of the 
contract and  the customer has accepted them 
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The low-dose digital medical X-ray facilities (LDXF) 
 The X-ray inspection system bases on the extremely low-
dose medical X-ray facility “Sibir”, which was developed 
by BINP in 1982-1984 and improved afterwards.  
 Industrial manufacture of the facility started in 1997.  
 Now it is manufactured at three Russian enterprises as 
well as in China and Korea (under the BINP license). 
 Hundreds of hospitals are equipped  
 by now with different kind  
 (modification) of BINP LDXF. 
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Development of diagnostics of viral infections with the use of biochips 
The biochip can be used both in format of simple 
hybridization analysis and  with addition DNA 
depended enzymes DNA-polymerase and DNA-ligase.  
Very simple biochip for genotyping hepatitis C 
virus on the basis of nylon membrane as a 
solid support is developed.  
Enhanced density biochip 
Typical result of genotyping of influenza A 
virus H1N1 (NEW CALEDONIA2099) by 
analysis of neuraminidase gene   
Biochip for genotyping influenza A virus is 
developed.  
Fluorescent image of viral DNA 
hybridization on biochip 






























Low density biochip  













Institute of Chemical Biology & Fundamental Medicine of SB RAS 
29 
SOI Open-Channel Nanotransistors for Biomedicine 
In base of construction – three achievements if ISP: 
Nanometer SOI structures technology, 
3D gate multi-channel SOI transistors, 
open-channel nanowire transistors (NWT)  
Central part of chip with 
12 SOI-NWT  
SOI-NWT  source (S), drain (D), connected 
with 50 nm nanowire 
SOI-NWT chip Microliquid cell for transport 
bioparticles to nanowires 





 BSA 10-14, M







BSA sensitivity not less 
10-15 М 
(~ 10 BSA/ mm3 )  
 Ultimate Albumin Protein Concentrations 
O.V. Naumova, M.A. Ilnitsky, L.N. Safronov, V.P. Popov  
Semicond., v. 37, p.1222-1228, 2003. 
Albumin molecules 
registration scheme (BSA) 
With natural oxide 
on SOI 
Vg=50 V 




STRATEGIC INFORMATION TECHNOLOGIES – 
SUPERCOMPUTERS AND SOFTWARE 
DEVELOPMENT 
31 
The Institute of Computational Mathematics and Mathematical Geophysics SB RAS 
EXPERT SYSTEM FOR TSUNAMI RISK ASSESSMENT 
A specialised cartographic shell ITRIS (Integrated Tsunami Research and Information System) 
is created on the base of principles of GIS technology. It includes software components and 
computational algorithms for tsunami and earthquake simulation as well as information 
resources (satellite images, numerical models of relief, materials of remote sensing, historical 
catalogues, observed data and results of simulation). 
The Global Tsunami Database  
Numerical simulation 
of the Simushir Tsunami (January 13, 2007) 
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Infrasonic System for Pipeline Monitoring 
Scientific Production Association “TORI” 
(www.torinsk.ru) 
 Leak Detection 
 Pipeline Protection 
 Maintenance of  In-Tube Equipment 




II FORUM OF STATE SCIENCE UNITS OF 
SHANGHAI COOPERATION ORGANIZATION 
3-5 июля 2009 г.                             г.Новосибирск 
II ФОРУМ ГОСУДАРСТВЕННЫХ  





  Cooperation with Tohoku University since 1992 and establishment of Center 
for North East Asia Studies in 1994; 
 
 Collaboration of Institute of Nuclear Physics of SB RAS with KEK: High 
Energy Accelerator Research Organization, RIKEN: Spring-8 and University of 
Tsdukuba: Plasma Research Center; 
 
  Joint research of Institute of Catalysis of SB RAS with Research Laboratory 
for Nuclear Reactors, Tokyo Institute of Technology, Tohoku University, 
Kumamoto University and Mitsubishi Chemical Corporation; 
 
  Interaction of Institute of Cytology and Genetics SB RAS with Kushu Institute 
of Technology, Tohoku University and Kobe University; 
 
  Participation in Asian Bioinformatic Research and Education Network; 
 
  Delivering of scientific equipment from JEOL Company, Hitachi Corporation 
and Shimadzu Corporation. 
SCIENTIFIC COLLABORATION OF SIBERIAN BRANCH  


















Siberian Branch of the Russian Academy of Sciences 










Republic of Korea 
Switzerland 
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International youth innovation forum – INTERRA,  Novosibirsk, on September 10-12, 2009  
Youth leaders from G8 countries visiting the Presidium of SB RAS 
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